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ABSTRACT : PURPOSE: To contrive to improve the efficiency of work by a method wherein a light 

source that plural linear lamps are incorporated in the interior of the quartz glass tube is 
provided in the reaction chamber and a reflecting mirror which also serves as a shutter is 
provided in the interior of the quartz glass tube. 

CONSTITUTION: A light source that plural linear lamps are arranged in the interior of a 
cylindrical quartz glass tube 13 is used as this light source. By providing this light source 
12 in a reaction chamber 1 , the light source 12 is made to get near a substrate 5 to an 
arbitrary distance and the illuminance of light on the substrate 5 can be raised. Moreover, 
after the formation of a thin film on the substrate 5, the light from the light source 12 is 
shielded in such a way as to be able to shield by lowing a shutter 10. Accordingly, the 
reaction gas remaining is decomposed and the reaction product can be prevented from 
depositing by adhesion on the surface of the quartz glass tube 13 and the substrate 5 can 
be replaced leaving the linear lamps intact being lighted. As a result, the improvement of 
the efficiency of work can be contrived. 
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SPECIFICATION 

1 . Title of the Invention : 
Semiconductor Manufacturing apparatus 

2. What is claimed is: 

(1) A semiconductor manufacturing apparatus characterized by the fact that, in a 
semiconductor manufacturing apparatus in which light from a light source is projected 
into reaction gas inside a reaction chamber to give rise to a photochemical reaction to 
allow a thin film to form on a substrate placed in the said reaction gas, the above- 
mentioned light source comprises multiple linear lamps arranged in a quartz glass tube 
which is set up in the reaction chamber; and a reflection shield member (which is 
positioned on the non-substrate side to reflect the light to the reaction gas during the 
formation of the above-mentioned thin film, and is positioned on the substrate side to 
shield the light from the reaction gas when the above-mentioned thin film is not formed) 
is set up so as to be movable along the wall of the above-mentioned quartz glass tube. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to a semiconductor manufacturing apparatus in which 
a method to form a thin film on a substrate by decomposing the reaction gas 
photochemically (photochemical vapor decomposition: henceforth, called Photo 
Excitation CVD Method) is used to form a thin film. 

[Related Art] 

The CVD method is an important technology in forming thin film in the integrated 
circuits. In the conventional CVD method, mainly the reaction gas is heated to give rise 
to a chemical reaction. As a result, the reaction temperature rises to become a high 
temperature thereby causing a tendency to damage the thin film formed. 

Consequently, in recent years the photo excitation CVD method receives attention 
as the low temperature CVD technology. In this photo excitation CVD method, light is 
used as the energy source. Compared to the conventional heat excitation CVD method or 
plasma CVD method, this method can lower the reaction temperature and minimize 
damaging to the thin film. 

Moreover, it is known that in the photo excitation CVD method generally the 
intensity of light imparts a great influence on the rate of the thin film formation; it is also 
known that under the condition that the substrate temperature, reaction gas composition 
ratio and pressure are kept constant the rate of the thin film formation increases in 
proportion to the light irradiation strength. 

Figure 3 illustrates a basic construction of the conventional thin film formation 
device according to such photo excitation CVD method as described above. In the 
drawing, 1 is the reaction chamber the inside of which is maintained in high vacuum 
during the film formation, 2 is the light source comprising linear lamps, 3 is the heater for 
heating the substrate, 4 is the reaction gas such as silane, 5 is the substrate on which a 
thin film is formed, 6 is the light incidence window composed of a light transmitting 
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material, 7 is the supply port of the reaction gas, 8 is the gas discharging port to discharge 
gas 4a after the reaction and 9 is the fixed stand on which substrate is placed. 

Moreover, generally the pressure of the inside of reaction chamber 1 is reduced to 
maintain a state of high vacuum, and naturally the wall of reaction chamber 1 and light 
incidence window 6 composed of a light transmitting material are also constructed with a 
structure and sheet thickness that can endure this pressure. 

In this device, when reaction gas 4 is introduced into reaction chamber 1 from 
reaction gas supply port 4, the said reaction gas 4 is subjected to excitation 
decomposition by the rays projected from incidence window 6. Then, the resultant 
reaction products are accumulated on substrate 5 heated at low temperature by heater 3 
and a thin film is formed on the said substrate 5. Gas 4a after the reaction is discharged 
from discharging port 8. 

[Problems to be Solved by the Invention] 

In this conventional semiconductor manufacturing apparatus, as mentioned above, 
light incidence window 6 is set up in reaction chamber 1 and light is projected from light 
source 2 installed outside reaction chamber 1 . In order to increase the rate of the thin 
film formation on substrate 5, the light illumination intensity on substrate 5 must be 
increased. Therefore, a light source of greater output must be used, or the distance 
between substrate 5 and light source 2 must be shortened and the illumination intensity 
on substrate 5 must be increased. However, at the present time, it is difficult to obtain a 
practical light source having long life and great output. Moreover, shortening the 
distance between substrate 5 and light source 2 while maintaining the conventional 
structure is also very difficult in view of the fact that light incidence window 6 composed 
of a light transmitting material must be installed between them in reaction chamber 1 
with a structure that can endure the pressure of high vacuum. 

Additionally, there is a problem that, when ultraviolet lamp 2 is lit, reaction 
products accumulate on the inner wall of reaction chamber 1 or light incidence window 6; 
there is also a problem that, when the thin film formation is completed on substrate 5, 
ultraviolet lamp 2 must be turned off, and if the lamp is turned on again it takes time 
before the irradiation strength stabilizes resulting in a poor operation efficiency. 

The present invention is undertaken in order to eliminate these problems; it can 
enhance the light illumination intensity on the substrate. Furthermore, its objective is to 
obtain a semiconductor manufacturing apparatus that can improve operation efficiency. 

[Means to Solve the Problems] 

In the semiconductor manufacturing apparatus of the present invention, multiple 
linear lamps arranged in the quartz tube inside the reaction chamber are used as the light 
source, and a reflecting mirror and shutter in one which saves light or shields the light 
toward the substrate side is installed along the wall of the above-mentioned quartz glass 
tube so as to be movable. 
[Operation] 

In the present invention, since a light source comprising a quartz glass tube is set up 
inside a reaction chamber and a reflecting mirror and shutter in one is installed in the said 
quartz glass tube, the light illumination intensity on the substrate becomes very high and 
the thin film is formed rapidly. Moreover, since the light from the light source is shielded 
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by the shutter after the completion of the said formation, the substrate can be replaced as 
the linear lamps are lit, and the operation efficiency can be improved. 

[Embodiments] 

The working example is described with drawings in the following. 

Figure 1 is a cross section of the semiconductor manufacturing apparatus in 
accordance with one working example of the present invention. Figure 2 shows the II - 
II line cross section of Figure 1. In both drawings, 1 is the reaction chamber, 13 is the 
cylindrical quartz glass tube installed inside the said reaction chamber 1, 12 is the light 
source in which multiple linear lamps are arranged along the inner wall of the said quartz 
glass tube 13, 10 is the reflecting mirror and rotary shutter in one installed along the inner 
wall of the above-mentioned quartz glass tube 13 so as to be movable; this is a reflecting- 
shielding member which is, during the thin film formation, positioned on the non- 
substrate side, namely, on the upper part of the above-mentioned inner wall to function as 
a reflecting mirror which reflects ultraviolet rays from linear lamps, and which is, when 
the film is not formed, positioned on the substrate side, namely on the bottom part to 
shield the light going toward the above-mentioned reaction gas 4. This member is 
(illegible) finished by polishing an aluminum plate. 14 is the shutter drive to drive the 
said shutter 10, 3 is the heater for heating the substrate, 4 is the reaction gas, 5 is the 
substrate, 7 is the supply port of the reaction gas, 8 is the gas discharging port for 
discharging gas 4a after the reaction, 9 is the stand on which substrate 5 is placed, 1 1 is 
the reaction gas supply nozzle set up in one end of the curved face side of cylindrical 
quartz glass tube 13, 21 is the gas discharging nozzle installed on the opposite side to the 
said nozzle 1 1 in such a way that cylindrical quartz glass tube 13 is sandwiched between 
the said supply nozzle 1 1 and 21. 

The operation effect is described in the following. 

In the present device, reaction gas 4 is fed from supply port 7 into reaction chamber 
1 . On the other hand, light is projected from cylindrical quartz glass tube 13, which is 
light source 12, the said reaction gas gives rise to a photochemical reaction and a thin 
film is formed on substrate 5 heated by heater 9. Moreover, at this juncture, shutter 10 
inside the above-mentioned quartz glass tube 13 is positioned on the upper part. 

Since, in the present device, multiple linear lamps arranged inside cylindrical quartz 
glass tube 13 are used as the light source and the said light source 12 is installed inside 
reaction chamber 1, the said light source 12 can be moved to any distance from substrate 
5 to increase the light illumination intensity on substrate 5. What is more, since shutter 
10 is installed inside quartz glass tube 13, the reflecting light from the said shutter 10 is 
added, thereby enabling the above-mentioned illumination intensity to increase more. 
Therefore, a thin film can be formed on substrate 5 at a very fast rate without increasing 
the output of light source 12 more than it needs. 

Moreover, since light from light source 12 can be shielded by lowering shutter 10 
after the thin film formation, the occurrence that the remaining reaction gas decomposes 
and the resultant reaction products deposit and accumulate on the surface of the above- 
mentioned quartz glass tube 13 can be prevented, substrate 5 can be replaced as the linear 
lamps are lit, and thus the operation efficiency can be improved. 

Moreover, in the present working example, since reaction gas supply nozzle 1 1 and 
gas discharging nozzle 21 are installed under cylindrical quartz glass tube 13 so as to 
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allow the said glass tube 13 to be sandwiched between them, reaction gas 4 flows through 
a location where the space between cylindrical quartz glass tube 13 and substrate 5 is 
narrowest and the light illumination intensity on substrate 5 is strongest, and the said 
reaction gas 4 can undergo a photochemical reaction at a fast rate. Moreover, since 
reaction gas 4 needs to flow only a short distance due to the installation of these nozzles 
12 and 21, a flow of reaction gas 4 to an unnecessary portion inside reaction chamber 1 
can be prevented. Additionally, since the reaction gas can be allowed to flow a short 
distance efficiently, a uniform concentration and sufficient volume of the reaction gas can 
be allowed to flow on substrate 5 in accordance with the rate of the reaction gas 
photochemical reaction; thus the rate of thin film formation can be accelerated. 

Moreover, since linear lamps are placed at proper intervals inside cylindrical quartz 
glass tube 13 along the inner wall of the said glass tube 13, the distribution of the ligjit 
illumination intensity on substrate 5 in the direction perpendicular to the axis of the 
above-mentioned glass tube 13 can be made uniform to a certain degree. 

[Advantageous Effects of the Invention] 

As described above, in the semiconductor manufacturing apparatus of the present 
invention, multiple linear lamps placed in a quartz glass tube are used as the light source, 
the said light source is installed inside the reaction chamber and, additionally, a reflecting 
mirror and shutter in one is installed inside the above-mentioned quartz glass tube; as a 
result, together with the reflecting light from the reflecting mirror, the light illumination 
intensity on the substrate can be increased to accelerate the rate of the thin film 
formation. Moreover, after the completion of the thin film formation, since the above- 
mentioned shutter is positioned on the substrate side to shield the light going toward the 
reaction gas, an accumulation of excessive reaction products in the above-mentioned 
quartz glass tube can be prevented thereby enabling the substrate to be replaced as the 
linear lamps are lit continuously, and the operation efficiency can be improved. 

4. Brief Description of the Drawings 

Figure 1 illustrates a cross section side view of the semiconductor manufacturing 
apparatus in accordance with one working example of the present invention. Figure 2 is 
the II-II cross section of Figure 1, and Figure 3 is a cross section side view of a 
conventional semiconductor manufacturing apparatus. 

[REFERENCE SYMBOLS] 

1 Reaction chamber 

12— Light source 

4 Reaction gas 

5 Substrate 

13— Quartz glass tube 

1 0-- Reflecting mirror and rotary shutter in one 
(Reflection shielding member) 

Moreover, in the drawings, the same symbols indicate the same or equivalent parts. 
Agent: Kenichi Hayase 
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DRAWINGS 



FIGURE 1 

1 Reaction chamber 

4 Reaction gas 

5 Substrate 

12 — Light source 

13 — Quartz glass tube 
10— Shutter 



FIGURE 2 



FIGURE 3 
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AMENDMENT (VOLUNTARY) 

September 12, 1985 

To: Commissioner of the Japanese Patent Office 

1. Case No.: Japanese Patent Application No. S59-253455 

2. Title of the Invention: Semiconductor Manufacturing apparatus 

3. Amendment filed by: 

Relationship with the Case: Patent Applicant 
Name: (601) Mitsubishi Electric Corporation 
Representative: Moriyoshi Shiki 
Address: 2-2-3 Marunouchi, Chiyoda-ku, Tokyo, Japan 

4. Agent: 

Name: (8181) Kenichi Hayase {seal} 
Address: Shin-Osaka Yachiyo Building 

4-1-45 Miyahara, Yodogawa-ku, Osaka, Osaka 
Phone: (06)391-4128 

{JPO Stamp} 

S.Subject of Amendment 

A column in the detailed description of the invention in this specification. 

6.Gist of Amendment 

(1) Delete page 9, LL 8-12 as follows: 

[Moreover, since linear lamps are placed at proper intervals inside cylindrical 
quartz glass tube 13 along the inner wall of the said glass tube 13, the distribution of the 
light illumination intensity on substrate 5 in the direction perpendicular to the axis of the 
above-mentioned glass tube 13 can be made uniform to a certain degree.] 

Translator's note: The paragraph immediately before the advantageous effects of the 
invention is the paragraph should be deleted in accordance with this amendment 
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